TLR3 and TLR7 are targeted to the same intracellular compartments by distinct regulatory elements.
Toll-like receptor (TLR) 3 and TLR7 are indispensable for host defense against viral infection by recognizing virus-derived RNAs and are localized to intracellular membranes via an unknown mechanism. We recently reported experiments with chimeric Toll-like receptors that suggested that the subcellular distribution of TLRs may be defined by their transmembrane and/or cytoplasmic domains. Here we demonstrate that the intracellular localization of TLR3 is achieved by a 23-amino acid sequence (Glu(727) to Asp(749)) present in the linker region between the transmembrane domain and Toll-interleukin 1 receptor resistance (TIR) domain. In contrast, the intracellular localization of TLR7 is achieved by its transmembrane domain. These elements also targeted a heterologous type I transmembrane protein CD25 to the intracellular compartment that contained TLR3 and TLR7. Despite their using distinct regulatory elements for intracellular localization, TLR3 was found to co-localize with TLR7. In addition, TLR3 and TLR7 were preferentially localized near phagosomes containing apoptotic cell particles. These findings reveal that TLR3 and TLR7 contain unique targeting sequences, which differentially lead them to the same intracellular compartments and adjacent to phagosomes containing apoptotic cell particles, where these receptors may access their ligands for the induction of immune responses against viral infection.